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(54) CEMENT ADMIXTURE AND CEMENT COMPOSITION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a cement admixture exhibiting a high and stable 
dispersibility even for different lots of cement and a cement composition using the same. 
SOLUTION: The admixture contains, as essential component, polymer (A) containing 
unsaturated (poly)alkylene glycol ether-based monomer having a 5-8C alkenyl (I), as essential 
constitution unit, to which a 2-1 8C oxyalkylene with its average moles of addition of 1-500 is 
introduced, and a unsaturated carboxylic acid-based monomer (II), as essential constitution unit, 
and each of (I) and (II) occupys > wt.% of (l)+(II), with I/(I+II) ratio of <50 mol.%, and a sulfonic 
acid-based dispersant having sulfonic acid group (B), as essential component, with A/B wt. ratio 
of 1-99/99-1. The cement composition essentially contains the admixture, cement and water. 
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5 [Claims] 

[Claim 1] A cement admixture comprising a polymer (A) mentioned 
below and a sulfonic acid type dispersant (B) containing a 
sulfonic acid group in the molecule as essential components, 
and the ratio (%byweight) between the polymer (A) and the sulfonic 

10 acid dispersant (B) of 1 to 99/99 to 1. 

Polymer (A) : The polymer (A) comprises a constituent unit (I) 
derived from an unsaturated (poly) alkylene glycol ether monomer 
(a) represented by the formula (1) : 
[Chemical 1] 

15 YCMR'O) n R 2 (1) 

(wherein Y represents an alkenyl group containing 5 to 8 carbon 
atoms; R 2 represents a hydrogen atom or a hydrocarbon group 
containing 1 to 30 carbon atoms; R x O represents one or two or 
more species of mixtures of an oxyalkylene group containing 2 

20 to 18 carbon atoms; n represents the average molar number of 
addition of the oxyalkylene group and is a number of 1 to 500) 
and a constituent unit (II) derived from an unsaturated 
carboxylic acid monomer (b) , 

wherein the constituent unit (I) and constituent unit (II) 

25 each accounts for 1% by weight or more in the whole constituent 
units, and the ratio of the constituent unit (I) is 50 mole% 
or less in the whole constituent units. 

[Claim 2] The cement admixture according to Claim 1, 
30 wherein the constituent unit (II) derived from an 

unsaturated carboxylic acid monomer (b) is represented by the 
following formula (2). 
Formula (2) : 
[Chemical 2] 



35 



R 4 R 5 
I I 

- (C-C) - (2) 
I I 

R 3 COOX 

5 (wherein R 3 , R 4 and R 5 each independently represents a hydrogen 
atom, a methyl group, or a (CH 2 )pCOOX group; X represents a 
hydrogen atom, a monovalent metal atom, a divalent metal atom, 
an ammonium group or an organic amine group; p represents an 
integer of 0 to 2; and when two COOX groups are present, an 
10 anhydride may be formed.) 

[Claim 3] The cement admixture according to Claim 1 or 2, 

wherein Y in the above formula (1) is represented by the 
following formula (3) . 
15 Formula (3) : 
[Chemical 3] 
R 7 R 8 
I I 

- (C -C) - (3) 
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(wherein R 6 , R 7 and R 8 each independently represents a hydrogen 
atom or a methyl group, and R 6 , R 7 and R 8 are not methyl groups 
at the same time; R 9 is a coupling point with 0(R 1 0) n R 2 in the 
25 above formula (1) and represents -CH 2 -, - {CE 2 ) 2 ~ or -C(CH 3 ) 2 -; 
and the total number of carbon atoms in R s , R 7 , R 8 and R 9 is 3.) 

[Claim 4] The cement admixture according to any of Claims 1 to 
3, 

30 wherein the sulfonic acid type dispersant (B) containing 

a sulfonic acid group in the molecule is a compound having an 
aromatic group. 

[Claim 5] The cement composition comprising the cement admixture 
35 according to any of Claims 1 to 4, cement and water. 
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10 ^1-3 0©7Ji/3";Ui©xx-r;uffl ; KSRJS-^HR 
1-3 0©7JU3-;l/KK*M-T»2~l 8 ©7^*1/ 
>4- + -> F£ 1 -5 0 0^;l/#JUn3-&fc7;U3*-> (# 

«j) 7;^u>^ i J3-Ai u#) 7*y;i«©* 
flS^y#A#>S?g£©iX7\>vffi; (#»;> 
>yyn-w^*i"j u- k (#y) 7'ab - u> 
i^j3"Myy^>"jv-F, (#y) ^^u>^y 
3-My^^i"jL,-bfo, U $0 7i"JA<Bt£ 

©^«Sfffl*y*Jb!l<>i«S^©K3RJS-7«2-l 8 ©7 

;u*u>**^F©l~5 0 0*;i/tfMJS; vurs 

20 mt&mm-m^i 8©yj3-ML<[icn6 

©^y3~jUDttfl[Hfcjl4K2~5 0 0©#y7JMrU> 
i/yn-;Ui©^-77= K*I : h !fifI/>fU3- 
;^(^$)7i"Ji/-K (*y) i?l/>J"Jn- 
fl-y U£) Ti"J u-k * , 'j7 , nt , u>i"j3-;b 
i? u*o 7*y k (#>;) x?u>^';n-;v 

(#•;) yntu^y^-;^ U£) 7i"JU-h 
H© (** y ) 7 A* U > if ') zi-)V*y (jt2) Ti")U 
-hS: ^+1»->i?*-;by (yf) 7i"J h 
'J>fB-*^Oh'J (y^)7^VU-K hU 
30 y^n-*^"o^>p 7^yu-h^©-Wfg 

(y^) 7i";u-hffi; h'jxfi/>^''j3-j^7 
u-h, #';i?i/>i";3-Ay7u-hfo (4< 

y) 7MU>^J3-;^7 1 / -Fg; t^x;UX^* 
(y^) 7');WW-h, 2- (y^r) 7 
?'jnt>/ifjWW-F, 3- U2)7^ya 
+->^'n tvi/Xji^^^-h, 3- (^i?) 7i")a+-> 
-2-tFn+->7'nt';WW^-f, 3-(y^) 
7^ yo+i/- 2-t h*a+^7'obVi'^;u^7xr.;i/ 
fJi'. 3- (y*) 73"Jn*V-2-t Ka+J/ 
40 7*OfWti/Xi^>'/x-F, 4- 7^ 

yo+^^^juxjv**- h. (y*)r5";^T3F 

2-yf;i/7"n^>x;^>|(y$) 7i"J 
;U73F. ^^u>^;u*>K??©^iaffl^;i/*>K 

*?AffiSE>*W«7 3>tS; y^A- UJ) 7^>JA73 

F©J: ^ K^lSiffi* y *;^>l«iKiS« l - 3 
0©73>4©73 FW: ^^U>, a-y?^X?U 

50 1. 4-7'^>^^-A^ry (yjf) 7?<)\s 
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-K l, 5 -■^y^yi>^-)i^y r^'iu 
-K 1, 6 --M^^tf-ji^ey U30 7*yu 

-fy^X 3 --7' 

£^x>. 2-^a;U-l, 3-:/£>>x>^©i/x> 

S; U£) 7^y;U7s f. (^i)7d";wt : 

JU7 5F. N-y^n— ;b (Jit) 7i>V)l7% F, 
N, N-^^5^;K^^) 71 'J&75. F9©*ttflI7 
5 FIB; (y 30 7* 'jo - h y;k a-i>vv7i>>) 
n^h';;U^©^fiffl5/7>ffi:ttMt-ju. 7 - att 10 
>i?K'x;u^©^fflxX:r;US; U*)72y.»H* 
7 (y£) 7i"JjL-Bty?;U73^if- 

>k u$)7i";A/^W7^iW, (y 

50 7*y^BtSof*;U7 3 7 7nfJl/, (y$) 7£ 
, J;l'^^'?-;U7 3 ^if*, t*x;bt-y ^>^©^fg 
ffiT 3 ; ^t^jH>¥>f©^t^;«#M ; 
h';7';;U'>7^U-h#(D^7^U-bS; (jt*) 
7 y^T^n-jk <y£) t 'J ;i/x— f;i/ 

^©7U;i/3S: ^W^iW Ti";u 
- M?©^fSftl7 s sit-SVm; J h*^*yx^u> 20 
i/ijn-Myifiji'X-f^ jtfyx^i/^yn- 

7U;l/x-r;b, ^yx?u>^/y 3 „ 
;b-=&y (yji) 7!l*i-f*, ^Obr-^x-y-Mft 
Wi7 y ;ux-r;vs : # y s?y 9-)\,w*yy?v. f 
;i^73yvw>73 F$L *'y ?;i^>a*-y->7 

V^nfU>75^7l/-f>75KBS, tfV&jtf-fr 
->n (7"at%7;/VL"f>75 F 

K) . ^y^y?;L->a+if>-t'x- (i/?'afb> 
7i/?v^>7? FH) , #y^?;i/~>o*-y->- 30 
(i-7'nt>-3-7^'Ju-F) , jpyyy^j/ 
n++f->- (l -7'of;i/-3^$i"iU-F) , # 

y^>^;i/^o+-y->-t:^- < i -t'ow- 3 -7 
*yu-H), # y s>y*;t^> a -tr*- (1- 
^■nh-jb-3-y^^y u-h) ^©^u+-y->s|2St 
»;?%mcim, e*i6©i«;x«2 8yy± 

[0 032]$»|kjs W ^ rs^ft (A) 

f5©*;U^^;VS©3 y^SISf deq/g) j t 40 
«. (A) #tt*J&j£T5»££#aLfcfc©r 

SStfS. ft, OTOttmrii, »fi6*{4 (II) fi*© 
£ 0 T I, > S # , # ;b i^i/S 

#+i/;HE© 3 y ^MkK^fttttftitfft 
[0 0 3 3 ] (fWJl) (b) <!:0T7*y 

Jl«fflK *Sft ( a ) /*Sf* ( b ) =90/10 
(fia%) ©ffl^©&S£ffc&sS6ftfc»£, 7* 'J 

J^©^»« 7 2 -C$>3CDT\ ^Mft ( b ) (cS*-t 50 
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3#;^*^K£*TOMK&l£0;M£fi£f* 1 gS 
9©*)b^->JH0^jSli deq/g) = 
(0. 1/7 2 ) x 1 0 0 0= 1. 39£fc£. 
[0 0 3 4] (ff#W2) (b) £0X74"; 

A** h y $A*fflt,>. ( a ) /mSft ( b ) = 

8 0/2 0 (M%) ©fflfiSJt©*«£f*#tff6ftfct§ 

7?y^K^Fy5A©^att9 4. 7^y^» 
©$H*tt 7 2 -£?&*©?> i£Sft (b) itfefcTS* 

^jK*i/*a***«S{c»» cfcigm^f* USD© 

*m->jHo;'J3it(meq/g) = (0. 2 
x7 2/94)/(0. 8 + 0. 2X7 2/94)/7 
2X 1 0 0 0 = 2. 2 3£tt4. Mt3$$t/€ttt7 9 'J 

a^«tc7i' y;mKfi3fcr4*;i/Ji?+s/ 

JUS4*»it^ F y -5 AT^tCififflLfctl^fc, c© 

[0 03 5] <tt#ff«3) (b) £LT^W> 

(a) (b) =90/1 0 

mm.%) ©fflfiSitrftfi^u/'cJa^, ?u^>so^ 

-f-ittl 16T*f3. -? n 1 >kb 1 w+nc 2 
<I©#;Utf'*S^S£^TS2ffi©$T-&&©T\ #M 

{* (b) Kfefei-sa^+s^Kfc^wisfciMfi/ 

eq/g) =0. 1/(0. 9 + 0. 1)/(116/ 
2) xi 0 0 0 = 1. 7 2£&S. 
[0 03 6] ^ (A) #A#*S//V 

S%**Wc^»ufc|gs^i g^o©*;u^-> 

;ua©3 y S*» (meq/g) «. gg3B©tttt4Utf* 

[0 03 7] #I6W©«£# (A) ^f#S5C», M^H 

CiASfS, ^-©^{cffifflSns^£bT«. *; y 

3-ji/^©7;U3-;i' ; ^>-fe*>. h;Ux>, +->u 

JWrKKft** ; ft»x^;^©xx^jWb^B! ; 7-fe h 
>, y ?;Ux?;l^ h >^o-^ h >^fc^gj ; f b 7t F 
^=J-+-y>^©iS«x-^;Wb^^Ptf 

m*«t*SDff#6*i**^ft©«S)i¥tt* 
6. 7jc&tf^tU~4©^7;i/3-;i-ct9ft£:8tti> 

[0 0 3 8] *jS««^*fftt 5»^B. WtJ)m& 

mmtLx, ammm^mmm, turn, mum 
7>^ex^A, jHt»^Fy>A. jusK^y^A^© 

^^JS ; «b*m ; 2 , 2 ' -7^/t'^ 2-^5=- 



(7) 

11 

;U V v. f * > 7 5 V > IBSk&MV) T V 7 3 V A fc^ft . 
2,2' -7!/K*-2- (2 5 2 --f 

;U) 7'0-'-«>*lWa#OiS^T'/T3^>{t^BJ. 2- 

^^^i/TV-fy^P- F y.Mf©77-=- F y^ 

S»K*i- F Wi&DTk* J % 

rMffl&i. <XW9m+ h'J^A, *-;l/«3f©F e 
( I I ) t FO=1r^ii>^7y>It F U^A 

7X=ui/tr>» (tt) , i'jy^Of (*) ^©ffijt 10 

7X3jUfcT>» (&) fJF©(Bim<!:©«*£fctta*?$ 

U>. 

[ 0 0 3 9 ] X, ffi»7JU3-;i/. ^#»&EWifliIfiSj 

4)W*-***s F. * F 'J $A/t-**S/ F*D'<-* 
+S/F: t -H-frnA Fo^-**S/F. 9*^*4 
Fa^-**f F«©/W Fo^-**s/F : 7-;fx 
•/y^fa-hyAfOT'/ft^li, wtfiWi3tom& 20 

H»ffliLTfflt»&ftS. C©^7 5>{b^fl^©fiEji 
JW*fifffi-r4C4fe"C*4. 3 6CC. *-fiiR7Jl/=i- 
^WB^j8«*ffi ^ 2. »£5C « . ±1 a©a * © 5 
£M£ffMtl> B?^* *£&Mftn £ {£it #J©ffl#£fc> 

[ 0 0 4 0 ] #RB£b. 

^V4fr>i-**is F. 7")n-f;W<-tti/ F, * F 
';^a^--^-+->f^©^ - "^+^f ; t -t^jww 

4 FOA-++5/F ; rv'a^y^oi F y;Mf© 30 
7 V<b£^£fflt\ 5 0-2 0 0 °C©fiS«Hrt-Cff 

[ 0 0 4 1 ] X, S£f* (A) ©$H-*W8E©fc», il 

tttnwH*ffli> s c i sw-c » 4 . atmnun £ t, r «. 

y;W7'H^/-jK ^tf^y-fen-;^ ?*{fva 
—JVM, 2-^W^h^Of^>a, 3 -j-OU^r/F 

;k 3-y;i/A^h5'tift>llti'f;k 2-x;u# 
^"Fxif^^^^^M^o^^-Ji/SiMR^ttSrlifflC* 
SCim. 2fflSii(±©illI¥«JSiJ©^fflfeDj^-C 40 
*5„ Sfcfc. S^ft (A) ©a*M«©fcftCCtt. 
(c) £LT U30 7V)lZfr*>M <&) SI 

[0 04 2 ] C©J;^iCLTf#6n?cS^f* (A) B. 

-e©££rfe-fex> FiifD^j©^»iLTfflc^n-s 
ifmGT, $e.{c7;b*ytt^K-e*ftii/-cffl 
if>TfcAt ! >. c©cfc^^7^*yi4tt®tL-cii 1 -a 
#SXJi:ifflM©7kiM^I^©i£*S ; 7> 
*~7 ; *H7 5> ; ^jff* W^OiLtPfSn 50 
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[0 04 3] (A) ©SS¥^?-Mtt, 

(«T r GP C J £ 

{c«ts#yi^u>^y3-jHftJ¥-ci, 000 

-5 0 0, 0 0 0©ISH^a^t?*2.35S. 5, 0 0 0- 
30 0, 0 00©f5B#W£U< - 1Q . 0 0 0-1 5 
0, 0 0 0©«SH#J:D*?*U>. C©£5&SS¥^ 
#-FM©iBB£>S£c £T\ J: 0 Et,>#tM4«l*IS8-r 

[0044] *%m-cm^htn>> ft?$icz)i*>m. 

mZGTZX)l*^Wt%ftffl?\ (B) tt. i(c*;l/*> 
SIS tc J: ~> r & fc 6 § ft£ »*KjK&(c J: 0 -fe * > F tc 

^7 5fL/>x;l/*>g?*;l/A7Jl'f t t Ftl^tt. 
^7*U>x;l/^>^*;UA7^-5 £ t Flf^M. 7> F 
7-b>XJU*>^*;UA7;l'7"t: F*£W>©#y7JU 
+;U7 y -;l/^jU*>Sffi* ;^7S 

>i?iU* ; 7 5 /7 l J-;WW>^-7i/-Jl'-* 
;i/A7;Urb FH^^©t?4 : M7 5 ^x;U;t;>^ 

^© y y - > x * > |{%% ; d< y X 5^ U > ^ ;L- * > El 

; ^©§«x^^>K^fft^Pif 6ft£„ 
fiSE*$©3>*y- F©»^Ktty yx>x;i/*>st 

^©^KJW^SfiiKfflt^n, j:om>«*tt 

SB*sS*3ftSK***©3>d";-F©»^K:tt. ^ 

[0 045]l^(A) i^f*tCX;b*>ia%# 

r4x;i/*>»JS»RSiJ (B) i©ib$. iP%@ff^ 
»-r©e^W^ (S»%) «. Wffl-fSS^f* (A) i 

( B ) £ ©ttffiM 7 > x cc J: o r ft® a ib* & 6 
f)K l-9 9/9 9-l©IEH*WSL.<> 5-95/ 
9 5-5©fgffl*U0»SU< . 1 0-9 0/9 0-1 

ooimtf Li*, (s*. 2asua±©££# 

(A) *^^tt2iI«±o^tfajv*>ll^fl 
-rsx;P*>MS?>t${ffl (B) *WffiLrfe«tl>. 

[0 046] *^©-fey > Ffifflffltt. fi^f* (A ) 

(B) fkdm&fttL-zStibwcto&ifi. *?gjfi© 
«*-r-e©**-fey> FjBSBW©±fi6»iLrttfflL'C 

[0 0 4 7 ] *mn<Dtst > FMftlSUtt. ^ffl/KSSttM 
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««&»©£#{«£ LTB. w>K-^K *Jb* 

[0 04 8 ] mm^<D7m&mi&<®><Dtpv^ 

[0 049] *^Bjg©-fey > HiBiat«Kiit»TttflB3*l 

h^>F-fe>>h e^ss. cfjamft. mm 

h Mmwtjyb (iv<)yti-mm&-bjyb. 2 

h) . ^7^FffiW>K tt#-fey>K ffigftMz^ 20 

mm&*ji>h> v-?-< H*#w^^>h> . Sis 

3WS-fe.*>k ■fe^>h*Wfctt. (fffij 

5K^^©»«W^&»*^toLTfc&C>. 
mtc, tt±K, y;U3>K, >Wr*3:f- 30 

[0 0 5 0 ] *|SW©-fe^>ktifiS1jJ{C*j(,»T», ■?•© 
lm 3 S,fcf3©*fi7KM. -fe^>hgffl*SO**/-fey 
> Ftfc{CBi«3fcTT*l||SBJ&:< . ¥fibK* 10 0-1 
8 5ks/m ! , «fflW>H25 0-8 00 kg/ 
m 3 , */-fey>htfc (S«tt> =0. 1-0. 7, iff 
2 U 1 2 0-17 5kg/m a . ffiffl^y 

>H2 7 0-8 0 0 kg/m 3 . */-fey>htt (S 
MJ±) =0. 2-0. 6 5#!£83ft, 40 
*-riBJ£<ffifflHtB-C*D. #{4-k^>k«©^UlS§iJ 
fi3>*'J-k ^{4-fey>hS*S3 0 0 kg/m 3 H 
T©jtlH£=i>^y- KDWhtCiWS. 

[0051] ^mm-zs y tmsmitctovzxmxo 

ffifflfiift^KK, B^JftHtt?H2>>hS«©0. 0 
1-5. 0%, Jf?£L<«0. 02-2. 0%, «fc"3jj 
SU<ii0. 0 5-1. 0%£tj:Um<Dg.ZmM?h 

COWa 1 ), ^fi*»©ffiii, 3ft«©J8 50 
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w^te©isi±^©&8©iff*u>n*»*#fcfce>3 
ns 0 ±eK^«^3&*o. o i%%mv\mmnc*+ 
arte 5. oi^^iis^ifLtfe, * 

So 

[0 05 2] ifc. *|6ffi©-fe^>kBWS!Kl«. 

y - h 2 ;xtM© 3 > * y - h , m&mzm =» > * u 

-k a«»M3>^'j-F, i«S«£=odM; 
-k ?fctttt:a>*y-^fc«$»-r*»). 3 % 

^ y > ^M^©St »a«(i14£S3j< 3n^$^3> 

^y-HcfcW&rca*. 

[0 05 3] #^©^>BMJ«> 

© ( i ) - ( 2 o ) KffK%-r& J: 5&ffe©£*n©-fe^ > 
( i ) *mmfwm :t;vTi")m(j-w> 

a) . sjiyyd»i"jjUM (tFU-JA) . * yvu>f> 

F y •? Att39c©^fifp*;UjK>K*^«J ; # 'J u 
>^ y n-;k # y t y a -;v^©^ y 
^ji?u>*St>ii^y^+^^cifu>©^y v-x 

o-x > t h*o4 : ->yf;HJJi'0-X, tFa+^xf 

X, i^;u-te;up-x\ t Fa+^i^i/tJbn-X, 
b FP + >'XnfJl<-fe;l/P-X^E©^il!S©rJl'*JMt 
fcU < ttt FP*^T;U+;HtSI*ft©-S[iX5i^l5© 
*»3©*«iS^. k*^8 - 4 0 ©s*{t*5ftfI£SR 

-ene©ta^gi5^tgiti lt^ts -f *>ffiH*«=H 
>*ytf^ (3-1 .3^#>g( (KIRK. 

T 2 F ; jj«ye^7*a-* ; r>X> ; r>X>y 

, ;>=«XBi'i>it av. cne©, thy 

fA, Fyx^^-;u7 5>^©MJtXB^TO^© 

h-x, -y-^^p-x. ti/n-x, 7f h-x, y sff 
-X. aftitiB4ct*©*ttH^. nil, Zi?®^'j3 
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©£; 7;b#yi»Ji§*>^g; 7 *>x> 
^y -fe y y%<D&%7)Vr2~-}\, ; 75 

KtfC*a&©7JU#'J£JWfc. 10 

(4 ) • cstn : mttohi/VA. mm* bis 

A^©ifi{t^ ; 8SM ; *BWt* y A ; *Mfb^ h 'J 

; mmm. ; **ts«ffl ; ^au^a^f? as 

©flWft ; t^^-jUt s> : 7JHt^» h ; * 
/l^>yA7;i/S *- h^y *r- 

( 5 ) mmmn ■ m vm*^ ? ■< >m, 

< 7 ) msrmmmmm : * w >». * -rr y >«. c 

( 8 ) fltJttMi^bfcWSJN : ^ y -fe y w 

**. 

(9) **->7;U*l/>&?BiSS!J: (#y) **->x? 
U> (*'J) t + ->7-Bb'b>«f©#^ + ^7 

; i/x^U^yya-^^^i-fA, 30 
# y W ^i-f-;!/, # y X^-isVu 

tu>7*;vx— tfy**^x?u>*-y:*-*^ 

7*afU>2-i^;l/^+v'>iUx— tvU, ^jRJBfflS 1 
2-1 4<DiSM7;l/3-;U^(D**i/j:^U>*+^^ 

uvis^fflKmrno (#y) #^>7;b*;ux-f-;i, 

^x^U>y-;U^ i-jbi-f-jU^© (*•<;) 
7;u+u> (7;H^u) 7y-Ax-r;i,s ; 2, 4, 

7, 9-f h5y?Jl/-5-f-»-4, 7-S?*- 
A\ 2, 5 -i»^;U-3 -^.+-»-2, 5-i?tf- 40 
;k 3 l 3 -^-;^(D7-feg 1 u 
>7;Un-;KC7;I/+U>^+^ K*flt)PS-&3-&fc7 
•fe^lx>x~ fvl^g ; yi?U>^'j3-;^U^>i 

i?U>^'j3^^7-7'J>iiX7-Jl/f(D 

y) «^7A+i,>B|x^jHS; x 

x?u>y;l,t*£> f- ytfu-f >»x*f-A3f© (# 
y) *+^7;i/*i/>y;i/fcrdf>flg|Sai^f-;U3R; # 



2 0 0 2 - 3 4 8 1 6 0 
16 

y^ASf© t*^7JU+u>7;i'*;i' (7y- 
;U) x— f;l/«£i!x*r;He3S; (#«;) tf*S/x*l/ 
^f7yjw;>fii^fji^o (#y) **^7;i>* 
u>7J^A'J>lixfjH; ijfjtti/i^i/yv 

-i7'j;b7 5>^© (^y) *+5'7JM s L'>7>I' s M'7 
5>»; ^y*+'>7Jl'+W>7 5 FH. 

(10) 7A3-A3RafififlW: ****7*a-A. ^ 
+-y-^>;U7;U3-,<k 7-fe3 1 u>7;i'3-;k yya 

(11) 75 KSmrafiiJ : 7? y I/- b^y 7 5 

(12) y >ixxfMi/sa : u >» h y 
*F y^^?fWX7x- hi?. 

d3) &mzmrmm ■ 7^^^f7u- 
d4) y>?^y3->tt. 

S^y n K y'j3->xv^aX 

14* y > ( s/n +it>^©^< y * 
;u*Vixn+-y->) . 7JWo->'J3->ttf, 

(15) A EM : WlliStit. fflffi*4l»l±^fifl«llJ» 
tFo*'>Xr7 l J>ltMJ9A. 7-yy;i/^;U 

7x-K ABS (7JU+;^>42>XJU*>^) , L 

as (BiS7;u*;K>-fef>*;i/*>K) . 7Ji/*>^ 
jHy^-+^x?u>7Ji/+;i/ 

x-f-^U. ^'M + ^x^W^T^^ (7xx;U) x 

-f-Aani^f-AXtt-e©*. ^yt+^x^u>7 

;u+;u (7xx;b) x-f-;uy >^x^f;i/XEi^© 

(16) ^©fteWffifSttM : ^^^^^7^3-^^ 

^^7y^7;U3-;^©^rt{c6~3 0{i©^*M 
^#-r-SJ!IM^lffl7;U3-;V, 7t'xf^7^3- 

mvm-ftic 6~3o fflos^Ria^^w-r sigs^; 1 
flfir ;u 3 - ;k Ff : '~>;b^;L'*-7''^> ^©5J-^-f*3 cc 6 — 
3 0 fflo^RJST-*^* lffi>;u*^f>. yx;i/7 

x^-^©»^-rtKB~3 0ffl©K*JK : ?-*W-rS7 
x y-JK F r->;L-7 2 >^©^p"gjc 6-3 
0ffl©K3R^*Wf47 3>. 7^'J>iWr7y 

6 - 3 0 {g©^*S^*-T 5 
>StC, xfl/^t^F, 7*nfU>t+i/Kf07 

;i/+u>^+>' i o- : &;Hi(±#Jja?-B-fc^y7Ji'* 
u>**-> KmKtiR : 7**AJEXtt7A3*i'lt* 

V x xjUS*i x — r ;l/$g^- b tc . 7Jl/+;l'> ; 7xx;l/x 
-■f ; &«7x*>i4#jinsttS!j ; 7 

;i/+;U7 5 >7-fe-r- h> 7;u+;Ph y^^;i'7> j ex 

(17) mm\ : iii»B» («[) . mmm^7-)h. m 
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(is) mm ■■ mnwm, 'jym^ Mtm&f. 

(19) wmni&mm: ^-j^+^t^+^x— tji 

m. 

(20) MM ;ih'J>^F*, 

[0 0 5 4 ] -€-©fl&©&$31©-fe>? > l^ttM (W) i b 

T'^S. ft, ±§2&*n©-i2^> M«'J (ft) tt. IKK 10 
©0ffflfcpj#irc*£. 

[0 0 5 5 ] *|EW©-fe^>hifiS»ft{C4sl>-C > 

&©1) -4) 
[0 0 5 6 ] 1 ) CD^B^cD-fey > hUffiffl. <Z>**is 

ft, ©©tf+i'TJl/* U>&8ii&8iJ©iB£««Jfc£ L-T 
«, CD©-fe^> ffiffiffJiC^tOTO. 001-1011 
%©f5HWS U». 

[0057] 2 ) ®*»h©H2^ > bWfam. ©tm» 20 
KffiMEin© 2 i f <£ ffl^^bti-o *m»*ffi 

WMfiJN. ffl»«S<fcOTi^4-3 0©^t**tl 

* > F £ ^ttfln* ;mk? 2 - 3 o o ftjjn l fc# y * * 

ft. 03©-by>hfiinfl9i©©tff^(||(S«Wi©SE^ 
S»J££L-Ttt, 1 0/9 0-9 9. 9 9/0. 0 1© 
«H*W*K, 5 0/5 0-9 9. 9/0. 1 ©ffiH 
#«fc9ff*W>. t©ffi#£fctf*>6&£^>FfflJiX 30 

[0 0 5 8 ] 3 ) <r*^W©-b> > hgfltfij, ©il^gij 
©2JS#*^£-f*ffl#£fe-S. aswio-cK, y 
(&> . (*) ^©**'>**#>» 

r^hy (y?u>*x*>l) !?©***> 

ifiH^ffifflpJUI-C**. ft, <D©*>>hiBfDflUi© 

©a^ijicse^sstttLrii. 50/50-99. 

9/0. 1 ©«ffl*SJff * 0 < . 7 0/3 0-9 9/1 © 40 
fEffi£i <£*)*?£ U>. 

[0 0 5 9 ] 4 ) 05*^©*^ > FgfnjpJ. ©{StjW 
©2BS»*^i-rsffi*^to-&. ffiiiSiJiLrtt, * 

wmmifiimamvt,i. ft, ®<Dts<yhmmm± 

(ZXDimm £ ©iE£S*tfc iltB, 10/90-9 
9. 9/0. l©l6ffl^»SL<. 2 0/8 0-9 9/ 
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[0 0 6 0 ] 

imwt *> t± c tin w k pis s n 5 & ©-c « 
ft* #Kctfe»>©&nR»>. r%j am 

[0 06 1 ] <fiM¥^# J f 
til 8:Waters LCM1 
ftttlil : mmmm (R I ) $fcB§§ (Waters41 
0) 

0. 0 5Mftlth'J^, 

y^/-r*>3£8s*S?S=4o/e 0 (voi%), s 

STpH6. 0fcp]$§ 
?;{££ 0 . 6 m 1 /# 

*7A:|I *y- (ft) S*. TSK-GEL G4 
OOOSWXL+G3000SWXL+G2000SW 
XL+GUARD COLUMN 

6 7. 8x3 00mm, 6. 0X40mm 

4 0'C 

<t^f&j 1 >z&Bot. jiSTo-h, a^*Ae 

}^*12 9igp, 3-y?;b-3-7*f->-l-^-;i- 
Kx?l/>^i/F4TO50t Jin M b tc^ffiffitf y 
TJU+U>^y ;n 8 1 2S|5, VUW>^ 

1 8 8g|5?rf±iA^, ajrFKJKJ&gSWfcSHWitU 
S^#fflmTT* 6 0 "CiCff U btc. NC-32W(BS 
itm±m 2, 2' -T^t*X-2^?-;l'7 , nf2f->7 

s ^>tg^is© 8 7sb D n )©i5 %kmm 5 0 SP^SD^. . 
7H#PtS6o-acsffi£ffif3u s^^caa^so'c^r 
±s« i i^iaaK¥ uts^sib*^b$^. *©». 

(,»TSIE«}R* p H 7 {c^fflL. S«¥^I^*2 7 , 

ooo ©s£f**i§i*j&» 6 a 4 *»w©»^ft < a ) k 
♦B^-rsa^* (a- i) ^fffc. x, 3-^^;u~3 

^>S©g#i«?D7^77^ (LC) K 

*u>yy=i-;ux— fji/©s^$tt. 9 0. 0%, -7 
^fflfi£Jt«^ffi4< y r^+P^^y 3-Ai-f*/ 

?M>S=8 7. 5/12. 5 (SS%) =32. 7 
/6 7. 3 (^;i/%) . *tfi*fflS£fttft*©*;l/!K> 
B»=l. 6 2 (meq/g)t*-,t 

[0062] <»«W2 >ssif . aimi. mm- 

Stc. ^*>3aMc7 2. 2 6SP. 3-^^;u-3-^ 
f->- 1 -^";Hci5 1 u>^+-y--i' F£5 o^;u#Jjd 

IfcWD^ ') U> ^ 'J 3 - JH-r^ 1 2 7. 

7 4§|5£{±iA#, 6 5°CCC#igLfcfi, *CNjliWfc* 
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JR3 0%7jq#«0. 3 8»*»JDL/fc. rf'JA 
S4 0 19.83 flJSSJCSSrtK 3 B$|HM> W 

0. 3 5SB%3l^ra. L-7*3;Hf>»2. 1 %*S 
«6. 9 9g0£3. 5lWlB*»WTSl£SSrt{C«TL 
fc„ 6 O^l^iUTB 5*CK:SS*«^U 

ta^sj£*^tgs-&. ss*5 0TuyTfcii*iaL*K 

ftthV)A5. 0%7K^«7 9. 12»T?pH7{ca 

&&5*3&gi©«£tt (a) mmznsw 10 

(A-2)£f#fc„ X, 3-y^;P-3-^r>- 1 - 

si* y r;u* i>y # y 3-;ux-r;vi r 9 y ^bkobi?? 

*4*fif*2nvH^7.f- (LC) ic«fcij»£U S 
;Ux 7 8. 4%, 7i"JJUg?©M£ 

0. 8/9. 2 (S*X) =2 8. 8/7 1. 2 
%) . **^«£f«fcl|t©#;l/#>itt = 1.0 0 20 
(meu/g) -Qfo-itc. 

<*jUfr>MJB#IMN (B) >#Wc*;U*>g?K£ 
#T*^;u*>BH»»«S«i| <B) tt. TSB©TfjJEift*ffl 

(B - 1 ) :f:7£U>*;U*>®<*JUA7Jt/rb h'ffi-^ 
ft: Wfw 150 (TEEtii) 
(B-2) *Vy*No.8 (*V 

<n>*y-f.KK> 

(3>d";-nas»©iiii) w>h40TB» h# 30 

*f©g&4 3«S (A. B, C> ©#a^;Uh7>FH2 
^>1- (*¥»-b^>htt«) , ffl#tt£UT*#Jl|7k 

TfB©2«S©IS£A, E^BT3>^'j- 

l>. SSUWU. 0±0. 3%£&4«K:SHeofc. 

(E£A) : 32 0 kg/m 3 . ?K : 1 7 6 k 

g/m 3 , iffl#tf : 8 2 2 kg/m 3 , ffl#M : 8 9 2 40 
kg/m 3 , *ffl#tt^ (*ffl#+^/fflffl#M+ffl#W) 

(SfHtfc) : 4 8%, */-fey>hifc (fi£j±) =0. 
5 5 

(S2£B) -fe^>h : 46 3 kg/m 3 . 7k : 18 5k 
g/m 3 , $ffl#tt : 7 2 2 kg/m 3 , ffl#W : 8 8 4 
kg/m 3 . <*HWt/«BH»tf+ffi#tt) 

(SBIJfc) : 4 5%, 7k/Hr^>t-J± (Mtfc) =0. 
4 0 
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©iiSB. b*i*jws ( j i s - a - i i o i , 1 1 
28) icmmb-cn-otc, mtp(DM£{* (a> 

/XBX;l/^>it^MiJ (B) ©iSftMS. 
fc*f-fS00#©M%£^U E&ATtt^^ffi 

#6 o o + 5 o mmfctczmak-eftMLtt. wmss 
i tc^T 0 

[0 06 3] 

[*13 



as: 



i 
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K3*ia»6. m^f* (a) {cffls^-^s^f* (a- i) & 
(A- 2) *^arcffli»fc«^«. 8SJW«il>a 

*<. fife*. ft?wcz)\,*>mmz&~rzz)\'*>M 
$&mi (b) {cffiar*»tWB (b-d **c>» 

(b-2) **MBrcflH>fc»£tt. -fe^>h©a-yhN 
o. fc«fc*#»tt©JStira/MW */-fey>Hfc# 

*oW>KOtij hNo. CCj:&$HM£©iift 
[0064] 

[fiwoja*] *^©^y> hjgfpsijtctntf, «t> 

[0 0 6 5 ] ifc. *3ffljOt» hi!fn$iJ£IB£Lfc 

■fey>hfflfijE!Bj(c«fcn«. Mftfc«»t££^u Aire 



w^jiift/iiKTUiiii0E^,ftBri4#i# ft n&}\\mnmw\im*mi4&i^ ft 
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